INTRODUCTION
Pemphigus foliaceus (PF) is an autoimmune bullous disease (AIBD) which is presented by superficial flaccid blisters, erosions, scales and crusts on the seborrheic areas of the face and trunk without mucosal involvement [1] . Pathologically, PF is characterized by granular layer acantholysis with acantholytic cells and intraepidermal deposition of Immunoglobulin G (IgG) and complement component 3 (C3) on immunofluorescent studies as a result of antibody production against desmoglein 1, a component of desmosome [2] . Although psoriasis and AIBD are classified as different diseases, PF coexistent with psoriasis vulgaris has been reported in a few cases [3] , but association with pustular psoriasis has been very rare [4, 5] .
Micro-environmental factors could be able to induce concurrent autoimmune phenomenon in an individual patient [3] . Herein, we report a case of PF and generalized pustular psoriasis (GPP).
CASE REPORT First Admission
In 2014, a 64-year-old woman with diffuse flaccid superficial bullae and erosions from 2 months ago was admitted to our hospital. In physical examination there were extensive bullae, erosions, scales and crusts on the scalp, face, trunk and limbs with no typical pre-existing psoriasis lesions. Nikolsky sign was positive. Mucosal surfaces were intact. Onychomycosis in toe nails with no pitting or oil spot was detected. In past medical history she had a hysterectomy 20 years ago and hyperlipidemia which was under control with atorvastatin (20mg daily). There was no history of psoriasis or bullous diseases in her family.
Biochemical and hematologic laboratory evaluations were within normal limits. Biopsy of the bullous lesion and perilesional area was made. Biopsy samples showed subcorneal cleft with acantholytic cells and intercellular deposition of IgG and C3 (Fig. 1a-c ) in direct immunofluorescent (DIF) studies which confirmed the diagnosis of PF. Indirect immunofluorescent (IIF) studies were not performed.
According to the extensity and severity of her disease, two sessions of pulse therapy with corticosteroid (1 gr intravenous methyl prednisolone daily for three consecutive days) with one month interval and oral prednisolone 60mg daily in the interval time were administered. Bullous lesions were controlled after one month, so oral prednisolone dosage was decreased to 50 mg daily but after two weeks, facial annular erythematous lesions ( Fig. 2a ) appeared which were followed by generalized pustular eruptions associated with fever, burning and pruritus. Tzanck smear, potassium hydroxide examination and microbial culture of new lesions were non-remarkable. In new laboratory evaluations there were elevated erythrocyte sedimentation rate (ESR: 67) and leukocytosis with neutrophilia. Serum levels of calcium, zinc, albumin and antinuclear antibody (ANA) were within normal limits. Blood and urine cultures were negative. Again biopsy was made from new pustular lesions which showed mild spongiosis with subcorneal neutrophilic pustules without acantholytic cells or eosinophilic infiltration ( Fig. 3a and b) . DIF studies of perilesional area of new pustules were non-remarkable, therefore diagnosis of generalized pustular psoriasis (GPP) was proposed and intramuscular methotrexate (MTX) (12.5mg weekly) with oral folic acid (1 mg six days per week) were added to corticosteroid therapy. After two weeks pustular lesions were controlled so she was discharged from the hospital, her medications were tapered and she was followed in the outpatient clinic for two years. She had gradually become chushingoid (facial puffiness and weight gain), hypertensive and depressed, so hydrochlorothiazide, captopril, nitrocontin and alprazolam were added to her medications.
Second Admission
Two years later in 2016, about two weeks after changing intramuscular MTX (5mg per week) to oral MTX (7.5mg per week) and tapering oral prednisolone to 10mg daily; she had recurrence of pustules, flaccid bullae, crusted and exudative lesions (Fig. 2b and c) which were followed by erythroderma, fever and malaise, so she was admitted to the hospital again. In new laboratory evaluations, significant findings were: anemia (Hemoglobin: 11, Mean corpuscular volume: 87) with Culture of exudative lesions revealed Methicillin-resistant Staphylococcus aureus, but urine and blood culture were negative. Serum levels of sodium, potassium, zinc and magnesium were within normal limits. Imaging findings (chest X-ray and abdominopelvic ultrasound) were no remarkable.
Parenteral hydrocortisone (150mg daily) and antibiotics (ceftazidim 2gr daily + clindamycin 1800 mg daily) were administered. Supportive cares for erythroderma and fever were done and MTX was discontinued. Her lesions were controlled after two weeks and oral prednisolone 50mg with oral retinoid (acitretin 25mg daily) was administered.
DISCUSSION
Our case initially had only bullous lesions which clinically and pathologically were diagnosed as PF but after decreasing the dosage of corticosteroid, she showed annular erythema and pustules with systemic symptoms, so the most probable diagnosis was PF superimposed by GPP.
Although rarely PF could be associated with GPP; interestingly we found case reports that PF has initially manifested as neutrophilic pustules but in those cases, pathologic changes and DIF studies of the pustules confirmed PF not GPP [1, 5, 6] . In our patient pustular lesions had no pathologic criteria of PF and were preceded by annular erythema, so she was not a case of pustular PF.
Psoriasis could be associated with AIBD especially bullous pemphigoid but coexistence of psoriasis with PF has been reported rarely. Patients with pustular psoriasis have been more prone to develop AIBD than other types of psoriasis. The onset of pustular psoriasis has been simultaneous, before or after the onset of AIBD [7] . Coincidence of PF and annular pustular psoriasis has been reported only in a few cases [4, 5] . Our patient initially had annular lesions on the face which were superimposed by generalized eruptive pustular lesions with systemic symptoms, so we considered the diagnosis of PF and GPP. This association has been explained by multiple hypotheses including: Common pathogenic pathway, common human leukocyte antigen (HLA) type in either diseases, treatment complications or just a simple coincidence [3, [7] [8] [9] .
Most authors have believed that it is more than a coincidence. We have found following comments about these co-occurrences in the literature:
• There has been significant decreased suppressor activity in psoriasis disease which results in increasing production of autoantibodies against skin antigens [9] • Plasminogen activator which has a major role in the induction of acantholysis has been increased in psoriatic lesions [8, 9] • HLA-DR4 haplotype is a common HLA type in both diseases [8] • IgG autoantibodies could be able to induce Interleukin-8 (IL8) expression in keratinocytes; IL-8 has an important role in the production of neutrophilic pustules [4] • Corticosteroids which have been used for treatment of AIBD could be a trigger for pustular psoriasis [7] on the other hand phototherapy for psoriasis may be a trigger to produce endogenous pemphigus autoantibodies [3, 10] ; in addition heat and ultra violet (UV) radiation are exacerbating factors in PF [2] . Also interleukin-1 (IL-1) is a proinflammatory cytokine which has a major role in AIBD, psoriasis and UV damage [7] • Enalapril or penicillamin intake, topical dithranol or salicylic acid, transient hypo zincemia and potential infectious foci, all have been incriminated in previous case reports [5, 11] .
We think that in our case, probable triggering factors for GPP include: tapered dosage of the corticosteroid, unknown transient electrolyte imbalance during pulse therapy with corticosteroid, captopril intake and skin infection.
In previous case reports corticosteroids plus ciclosporin, dapsone, MTX or acitretin have been used with moderate improvement and some recurrences during dosage tapering [2, 4, 5] .
In conclusion; although PF and GPP are considered as completely separate diseases, this case and similar cases confirm that there is a pathogenetic linkage in these autoimmune diseases.
